Leukaemia-related gene expression in bone marrow cells from patients with the preleukaemic disorder Shwachman-Diamond syndrome.
Shwachman-Diamond syndrome (SDS) is an inherited bone marrow failure disorder with cytopenia and a high propensity for myelodysplastic syndrome (MDS) and leukaemia, particularly acute myeloid leukaemia. The mechanism of leukaemogenesis in SDS is unknown. In accordance to the multi-hit theory of carcinogenesis, it is likely that several molecular and cellular hits occur before MDS/leukaemia become apparent. This study used oligonucleotide microarray to identify gene expression patterns, which were shown to be associated with leukaemogenesis, in marrow mononuclear cells of nine SDS patients without overt transformation compared to healthy controls. Among 154 known leukaemia-related genes, several oncogenes were found to be upregulated, including LARG, TAL1 and MLL, and of several tumour suppressor genes were downregulated, including DLEU1, RUNX1, FANCD2 and DKC1. Real time polymerase chain reaction confirmed statistically higher expression of LARG and TAL1 in SDS marrows. We conclude that SDS marrow mononuclear cells exhibit abnormal gene expression patterns, which might result in continuous stimulation favouring evolution or progression of malignant clones. Additional molecular and cytogenetic events are probably necessary for the malignant process to be irreversible and complete.